Layered double hydroxide (LDH) layers were grown in-situ on the surface of micro-arc oxidation (MAO) ceramic coating applied on 2024 aluminum alloy. It was found that the microstructure and surface element of MAO film have a significant effect on the growth behavior of LDH layers. In the initial stage of growth, LDHs grains can be preferentially formed in/on the micro-pores/-cracks of MAO coating to provide effective film repairs. However, some surface regions on MAO coating were not still covered by the LDH layers after long time of growth. The results showed that the content of Si element was higher in the regions without LDH nanoplatelets growth. Therefore, we use two approaches to investigate influence of surface Si element on the growth behavior of LDH layers on MAO coating: one is to replace the Na 2 SiO 4 electrolyte to NaAlO 2 electrolyte used in the MAO process, removing the content of Si on the surface of MAO coating; another is to polish the MAO coating, reducing the enriched Si elements of the outer layer. After removing of surface Si, the LDH layers were uniformly and completely covered on the surface of MAO coating during the growth process. The results demonstrate that the distribution of Si element on the MAO surface significantly inhibit the nucleation and growth of LDH grains.
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